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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

1 . (Currently amended) A method for generating an atmospheric pressure glow 
discharge plasma (APG) for treating substrates comprising the steps of: 

providing , wh e r e in a plurality of opposing plate electrodes to define ar e arranged 
d e fining a discharge space for forming said APG plasma there between, 

spacing the opposing plate electrodes by a gap ranging from 100 \ im to 5000 urn, 
su pplying a continuous stream of gaseous substance into the discharge space, 
providing power to the plate electrodes sufficient to form a uniform electric field 
between the plate electrodes and generating a stable glow plasma there between, 

controlling the power being provided in the form of wh e r e in said e lectrod e s are 
connect e d to a pow e r supply and an AC-voltage is applied to said plate electrodes to be at ^and 
wh e rein a gas e ous substanc e is provid e d in said discharg e space, wh e rein said AC voltag e 
appli e d to said e lectrod e s has an amplitude that is equal to or less than 140 % of at l e ast the 
breakdown voltage of said gaseous substance provided within the discharge space and at a 
frequency of at least 50 kHz, and 

maintaining the relationship between the AC voltage and the breakdown voltage as the 
gaseous substance is being supplied and the plasma continues to be generated to thereby 
control and reduce the temperature applied to the substrate has a fr e quency of at least 100 kHz, 
and said gaseous substanc e comprise s at l e ast on e of a group comprising argon, nitrog e n and 
air and wh e rein the amplitude of the AC voltage is controlled to b e d e p e ndent upon the 
breakdown voltag e of th e gas e ou s s ubstanc e to maintain th e ir relationship to th e r e by control 
and r e duc e th e t e mp e rature appli e d to th e substrat e for pr e v e nting th e rmal damage to th e 
substrat e. 

2. (Cancelled) 

3. (Currently amended) The method according to claim I [[2]], wherein said AC- 
voltage amplitude is between 110% and 120% of said breakdown voltage. 
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4. (Previously Presented) The method according to claim 1, wherein the 
temperature of said gaseous substance is lower than 100 C. 

5. (Currently Amended) The method according to claim 49 [[1 ]], wherein at least 
one further gas is provided to said gaseous substance in said discharge space. 

6. (Previously Presented) The method according to claim 5, comprising at least 
the steps of: providing said further gas to said discharge space after essentially stabilizing said 
plasma such that the concentration of said further gas is fractionally increased stepwise; and 
stabilizing said plasma by adjusting said AC-voltage after each stepwise increment of said 
concentration of said further gas. 

7. (Currently Amended) The method according to claim 49 [[1]], wherein said at 
least one further gas is provided to said gaseous substance in a concentration of at most 50% 
by volume. 

8. (Previously Presented) The method according to claim 7, wherein said 
concentration is at most 20% by volume. 

9. (Previously Presented) The method according to claim 5 5 wherein said at least 
one further gas provided to said gaseous substance in said discharge space is comprised of at 
least one of a group of 0 2 , CO2, NH3, common precursor gasses such as SiH*, hydrocarbons, 
organosilicons such as TEOS and HMDSO, or organo-metallics and combinations thereof 

10. (Previously Presented) The method according to claim 9, wherein said gaseous 
substance provided in said discharge space is flowed through said discharge space, establishing 
a gas flow. 

1 1 . (Previously Presented) The method according to claim 10, wherein said gas 
flow has a flow rate in a range of 1 l/min to 50 l/min. 
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12. (Previously Presented) The method according to claim 10, wherein the velocity 
of the gas flow is in the range of 0.1-10 m/s. 

13. (Previously Presented) The method according to claim 12, wherein the velocity 
of the gas flow is in the range of 1-5 m/s. 

14. (Previously Presented) The method according to claim 1, wherein said AC- 
voltage is chosen to comprise a frequency less than 1 MHz. 

15. (Previously Presented) The method according to claim 14, wherein said 
frequency of the AC -voltage is chosen within a range of 100 kHz to 700 kHz. 

16. (Previously Presented) The method according to claim 1, wherein a residence 
time for treating a thermoplastic polymer film in said discharge space is chosen such that said 
thermoplastic polymer film is kept at a temperature below a glass transition temperature of a 
thermoplastic polymer film. 

17. (Previously Presented) The method according to claim 16, wherein said 
residence time is controlled by moving said film through said thermoplastic polymer discharge 
space while controlling the velocity of said thermoplastic polymer film. 

18. (Previously Presented) The method according to claim 16, wherein the 
amplitude of said AC -voltage is chosen such that the temperature of the discharge space 
remains below a glass transition temperature of said thermoplastic polymer film during 
treatment of said thermoplastic polymer film and for maintaining said glow plasma. 

19. (Previously Presented) The method according to claim 16, wherein said 
thermoplastic polymer film comprises at least one of a group comprising triacetyl 
cellulose(TAC), polyethyleneterephthalate (PET), polyethylene- naphthalate (PEN) and similar 
thermoplastic polymers. 
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20. (Currently Amended) The method according to claim 1 wherein at least one of 
said plate electrodes is covered with a film of dielectric material. 

21 . (Previously Presented) The method according to claim 20, wherein said film of 
dielectric material is chosen comprising a thickness in a range of 1 pm to 1000 jxm. 

22. (Previously Presented) The method according to claim 21, wherein said 
thickness lies within a range of 250^m to500 ^m. 

23. (Cancelled) 

24. (Currently Amended) The method according to claim 1 [[23]], wherein the gap 
spacing said distanc e is chosen within a range of 250 nm to 1500 ^m. 

25. (Previously Presented) The method according to claim 1, wherein a voltage rise 
time defines a shortest time interval for said AC-voltage to reach its maximum value starting 
from zero, and wherein said voltage rise time of the AC-voltage is in the range of 0.1 to 10 
kV/ns. 

26. (Previously Presented) The method according to claim 1, wherein current 
density through said plasma is less than 10 mA/cm 2 . 

27. (Previously Presented) The method according claim 1, used for treating a 
substrate in said discharge space with a chemical vapor deposition process using said plasma. 

28. (Currently Amended) An arrangement for generating an atmospheric pressure 
glow discharge plasma (APG), comprising a plurality of o pposing plate electrodes arranged 
such that a discharge space is defined between [[by]] said o pposing plate electrodes, fiirther 
comprising an AC-voltage supply to said plate electrodes, and a gaseous substance supply 
system to supply a gaseous substance to said discharge space, wherein said AC-voltage supply 
applies an AC-voltage to said plate electrodes having an amplitude equal to or jess than 140% 
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of the at l e ast a breakdown voltage of said gaseous substance and having a frequency of at least 
100 kHz, and said gaseous substance supply system provides to said discharge space at least 
one of a group comprising argon, nitrogen and air, wherein the amplitude of the AC-voltage 
supply is controlled to be dependent upon the breakdown voltage of the gaseous substance to 
maintain their relationship to thereby control and reduce the temperature applied to said 
substrate for preventing thermal damage to said substrate. 

29. (Cancelled) 

30. (Previously Presented) The arrangement according to claim 28, wherein said 
gaseous substance supply system is arranged for providing at least one further gas to said 
gaseous substance in said discharge space. 

3 1 . (Previously Presented) The arrangement according to claim 30, wherein said 
gaseous substance supply system is further arranged for providing the at least one further gas 
such that the concentration of said at least one further gas is stepwise adjustable. 

32. (Previously Presented) The arrangement according to claim 30, wherein said at 
least one further gas comprises one of a group of 0 2 ,CO 2 ,NH3, common precursor gasses such 
as SiH4, hydrocarbons, organosilicons such as TEOS and HMDSO, or organo-metallics, and 
combinations thereof. 

33. (Previously Presented) The arrangement according to claim 28, comprising 
means for flowing said gaseous substance through said discharge space. 

34. (Previously Presented) The arrangement according to claim 32, wherein said 
means for flowing said gaseous substance through said discharge space is arranged 

for establishing a flow with a flow rate within a range of ll/min to 50 l/min. 

35. (Previously Presented) The arrangement according to claim 34, wherein said 
means for flowing said gaseous substance through said discharge space is arranged for 
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establishing a flow with a flow velocity within a range of 0.1-10 m/s. 

36. (Previously Presented) The arrangement according to claim 28, wherein said 
AC-voltage supply is arranged for applying a voltage at a frequency within a range of 50 kHz 
to 1 MHz. 

37. (Previously Presented) The arrangement according to claim 28, wherein at least 
one of said electrodes is arranged for supporting a thermoplastic polymer film to be treated by 
said plasma. 

38. (Previously Presented) The arrangement according to claim 37, further 
comprising means arranged for moving said thermoplastic polymer film through said discharge 
space with a velocity for which the residence time of said thermoplastic polymer film is such 
that the thermoplastic polymer film is kept at a temperature below a glass transition 
temperature of said thermoplastic polymer film. 

39. (Previously Presented) The arrangement according to claim 37, wherein said 
AC-voltage supply is arranged for providing an AC-voltage having an amplitude such that the 
temperature of the discharge space remains below a glass transition temperature of said 
thermoplastic polymer film during treatment of said thermoplastic polymer film. 

40. (Previously Presented) The arrangement according to claim 28, including a film 
of dielectric material that is contiguous to at least one of said electrodes. 

41 . (Previously Presented) The arrangement according to claim 40, wherein said 
film of dielectric material comprises a thickness in a range of l^m to 1000 urn. 

42. (Previously Presented) The arrangement according to claim 28, wherein said 
discharge space comprises a distance between said electrodes within a range of 0.1 mm to 5 
mm. 
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43. (Previously Presented) The arrangement according to claim 28, wherein the 
shortest time interval for said AC-voltage to reach its maximum value starting from zero, is 
performed at least in a range of 0.1 to 10 kV/^is. 

44. (Previously Presented) The arrangement according to claim 28, wherein the 
current density through said plasma is adjustable in a range below 10 mA/cm 2 . 

45. (Previously Presented) The arrangement according to claim 28, further 
including a current choke coil arranged for stabilizing said plasma. 

46. (Previously Presented) The arrangement according to claim 28, wherein a 
chemical vapor deposition treatment process is performed on a substrate in said discharge 
space using said plasma. 

47. (Previously Presented) The method according to claim 7, wherein said at least 
one further gas provided to said gaseous substance in said discharge space is comprised of at 
least one of a group of O2, CO2, NH3, common precursor gasses such as SiFU, hydrocarbons, 
organosilicons such as TEOS and HMDSO, or organo-metallics and combinations thereof. 

48. (Previously Presented) The arrangement according claim 30, wherein said at 
least one further gas comprises one of a group of 0 2 ,CO2,NH 3 , common precursor gasses such 
as Situ, hydrocarbons, organosilicons such as TEOS and HMDSO, or organo-metallics, and 
combinations thereof. 

49. (New) The method according to claim 1 wherein the gaseous substance 
comprises at least one of a group comprising argon, nitrogen and air. 



50. (New) A method for generating an atmospheric pressure glow discharge 
plasma (APG) and for treating a substrate under controlled temperature conditions, wherein a 
plurality of opposing plate electrodes are arranged defining a discharge space there between in 
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which the APG plasma is formed and through which a substrate to be treated thereby is moved, 
wherein said plate electrodes are connected to a power supply and an AC-voltage is applied to 
said plate electrodes, and wherein a gaseous substance is provided into said discharge space in 
the form of a carrier gas including at least one of a group comprising argon, nitrogen and air, 
wherein said AC-voltage applied to said electrodes has an amplitude equal to or less than 
140% of a breakdown voltage of said gaseous substance and has a frequency of at least 100 
kHz, with the type, concentration or composition of the carrier gas being modified by the 
addition of further gases while the glow discharge plasma is in operation, and wherein the 
amplitude of the AC-voltage is variable and controlled to be dependent upon the breakdown 
voltage of the changing gaseous substance as it is modified to maintain their relationship to 
thereby control and reduce the temperature applied to the substrate being treated by said APG 
plasma for preventing thermal damage to the substrate. 



